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= (54) Title: FLUORINATED UNSATURATED COMPOUNDS, FLUOROPOLYMERS, AND CURABLE COMPOSITIONS CON- 
= TAINING BOTH 
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s Rf-E-(O) c (0=0 b (CX 4 X^CX ! =CX l X 2 ] 



(M) 



^ — ecX 6 2 CF 2 CF 2 Q>— 0) 

< 

(57) Abstract: The invention provides fluorinated unsaturated compounds which can realize high-hardness films by photopolymer- 
^ ization (photocuring); photopolymerizable compositions containing the same; antire flection coatings which are improved in anti- 
2? reflection effect, mar resistance, and wear resistance while keeping the stainproofing performance; and antireflection articles covered 
2j with such coatings, the fluorinated unsaturated compounds being represented by the general formula (M): wherein X 1 and X 2 may 
fs| be the same or different and are each H or F; X 3 is H, F, CH 3 , or CF 3 ; X 4 and X 5 may be the same or different and are each H, F, 
O or CF 3 ; a, b, and c may be the same or different and are each 0 or 1 ; d is an integer of 1 to 4; and Rf is a fluorinated alkyl group 
^ having 18 to 200 carbon atoms and ether linkages, which is characterized by containing six or more repeating units represented by 
O the general formula (1): (wherein X 6 is F or H). 
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(57) mm-. 

^yvm^fmmt^mt, — «sc (m) : 

R f-f-(O) c (0 = 0 b (CX^^-rCX^CX'X 2 ] d (M) 

CH 3 £tz\ZCF 3 ; X 4 3$£ZfX s fcmCfrl£tztemUK). H, F. £fc 
ttCF 3 ; a, b, SlXS c tem CfrgLtzitmU K) 0 $Lfzfc 1 ;dtel~4 
<omk ; R f te&km&l 8-2 0 OOX-^^ig-^^tf^^^^T;^ 
jvm Trfo-oT. RfI4»l:a; (l) : 

— eCX 6 2 C F 2 CF 2 C»- (1) 
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4££j£4lr & mtt h , £ n&as*J ©OTC^T SCtCio TK%t®±m 
&m&ttttis Cfc£*«, #H¥6- 1 1 5 0 2 3#^f8&£) , <£JB 

M«> X7 U ^mmS^^^b-r 573^ (#HB¥7 - 1 2 6 5 5 2f, 
#H¥7- 1 8 8 5 8 8-*f, #08^8-4 8 9 3 5 , ^7 

(«Fffr#2 5 2 7 1 8 6-%BJ^», WV?m2 5 4 3 9 0 fci: 

7UW-h (Polymer 42(2001)2299-2305, #if 1 0-2 8 7 7 1 9^ 

F- (CF 2 CF 2 CF 2 0) „-0/t-7;PtO*'JX-fJH 
• Stt5'>5>M (WO 9 7/0 7 1 5 5) «Kri5tte#f*»i&ftT 

fe > ras ©ata-^©^^ & v» c & . t 7 u frmfc&m t oytm 
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Rf-f-(O) c (0 = 0 b (GX 4 X^CX 8 = CX i r] d (M) 

(a;*, x l &£zfix*\,zmcfr$.ft\zmfc*)* H&ititF ; x 3 ^h, f, 

CH 3 ^fc«CF 3 ; X 4 ^J:lKX 5 «l^i;j6^fc«^0> H, F, £fc 
ftCF 3 ; a, b, RtfcttHC*>£;fcttS&D OSfcttl ; d«l~4 

oKic ; r f tmm& i8~2oo (Dx.-'f)vm^^ts^y v mrfr* 

RfitCi (1) : 

— (CX 6 2 CF 2 CF 2 0)- (1) 

_hfB£>5£ (M) — (M— 1 ) : 
Rf-fO (0 = 0 b -CX 3 = CX x X 2 ] d (M-l) 
X 1 , X 2 > X 3 , Rf, b, RtfdttsS (M) fcRJC) 

_t|B©5S (M-l) #«— (M-2) : 
Rf-fO (0 = 0 -CX 3 = CH 2 ] d (M-2) 

(:£*, X 3 ^J;tXRf, dte5£ (M) £mv) T*&Z>Z.£*m&h^ ( 
«^CD|gffl^3^) . 

_h@B©^ (M-2) (M-3) : 

Rf-eO (0=0 -CF = CH 2 ] d (M-3) 
(SC4", Rf, dteS (M) traU) TSSutMl^ («^©|gffl 

JtlB©5£ (M) , (M-l) , (M-2) *5«fctf (M-3) fc$5V*T, 
R f&<D$mv&: (2) : 

F-eCF 2 CF 2 CF 2 0) (2) 
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_LfB©:£ (M) , (M-l) i (M-2) (M-3) \Z& 

1>T> R f *#*5£ (3) : 

F-eCF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 - (3) 

(4) : 

, &mmmM±m$t<Dmmm 1 6 ^©urn^fBm©^ 

I#:lcS*t§iWt^?>. ) T?3K3ft» mag#&M£0. 0 1-1 

o o zt&®mmA& 0-99. 99 =ew£&* ^m&m& 
5-100 000^77*1^ m&<Dmmf%7m) \zm?%. 

m~m 6 ^ wrna* \zwmco^y v m^mait^ k * v > x d a* 1 -r* 

Rf'-O (0=0 -CX 6 = CH 2 
(5£*> X 6 teH, F. CH,*itfCF,*5atfft5 l b©, Rf 1 ^ 

^$n«>m»#**0^3t#^Tfe^T> «SftJ|MaM<£0. 0 1-9 9^ 
;i/%^3«fcrX^«l3tA^l~9 9. 9 9 =E)V%S&ZL L&ttf&ls^ 
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(b) i^x*;MF-*H««!l 

(b) Sttx^;i/^-ilfcHS6«l, 

(c) 8Mt»J 

±mom4kM&^t&tM'&!£1&m®iZ&KT, (a) §f5fc©«5HB 1 31 

- 6 mmmo&fc < t & i a©^-? ? ss^jsm-fb^*^ ^7 ? *r ^ y 

seic toiBoD^a^^m^fci^viT, msh (c) x— t-;v*s 
t*> fcvvg-? y w >«£WT ^^ttx;^ -^© 2 «eui© t f 

o - n T ^ U I/- h «k 0 < i %> 1 m 
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(b) fiHtx^;i/^-aaSfl3li*6»J^ 

(d) M 

*f818tt (a) 1 6 #B1©^ < t % 1 

(c) «Mb»|:fe«fctf 
(d) 

m a - 7 )V* D 7 7 U v- hfc&mz o fc satfns^fc < 1 1> 1 

5=-;^-&^*bTViT%^V^7^^7;^;i/**^^X-^;^'&S:W 
U WT ft W^7 y*7)\t* V >m*m? S^ffiTJ^ -;i/© 2 i@^± 

-5=- ut v^t %> ft v^7 y ^7;v^;^sfe«x-^;i/^-&^ 

U-h*J;tlfX-^;i«*S*l'TViTfeftVi'&7y*T;V4rJl«*fctt 

x-^;^-^^^UTViT ft wg-7 y i7M i/ ^3£&*rr a^HasT^ 
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#^telt;fc<Z)ISfflS£ 1 5M1 8fEf03-f^>^f 

ami 9^) ^§rt&. 

^^CD#^^*^^<b^tt— JKS (M) : 
R f +(0) c (0 = 0 b (CX^X^rCX^CX^ 2 ] d (M) 
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SCF 3 ; a, b, RZSc tel^C^fcfcm&D 0 SfcHl ; dtel~4 
omk ; R f fesikmWL 18-2 0 0 (DJL-^)vm^^ts^y v m7)\>* 
)vm RfS4>^ (1) : 

-fCX 6 2 CF 2 CF 2 CW- (1) 

(i) <D^y^m^vx.-^)vmm^^it^m 
cm) <D^7ym^fmafc&m3mv<te. a cm-d : 

R f-fO (0 = 0 b -CX 3 =CX'X 2 ] d (M-l) 
(sS^ X 1 , X 2 , X 3 , Rf. bRt^dtta: (M) 

cms**, sjfctt, s-&«:**&#t?, 7*u;wR*»fk *7»;*i? 
— (M) ©^y^^fc^ttS&fcPi^J** a: (m-2) 

Rf-fO (0 = 0 -CX 3 = CH 2 ] d (M-2) 
(a:*, X 3 feMf, dtesfc (M) tRC) 
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mz. 5£ (M-2) ©^7y*ft^*oa*Trfca (M-3) : 
Rf-eO (0 = 0 -CF = CH 2 ] d (M-3) 
(5£+, Rf, dte:£ (M) tHIU) TwSn5^7*;^ft»ftW 

$ e> icM-er oa-fb) < < mitm z. t&T% & 

^-©•ftU, 5£ (M) ®^7»;*Mai (M-4) : 
R f— tO— CF = CF 2 ] d (M-4) 
(5£+, Rf, dte^; (M) £[rIC) 

£"S>{C5£ (M-5) : 
R f —f-O -CF 2 CF = CH 2 ] d (M-5) 
(5£+, Rf, (M) iPID) 

Tf^sn*^7y*^Ftt»'fb-&'»*«, ^ng#©#ii^, *7y* 

CH 3 
I 

-CH = CH 2< -CF = CH r — C = CH 2 , ~CF = CF 2 , 
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— C = CH 2 > - CH=CHF, 

-C-OCH 2 CH=CH 2 , — CH 2 CH=CH 2 . 
II 

O 

— OCH 2 CH=CH 2 , — OCF 2 CF=CF 2 . 

— C-CH=CH 2 
II 

O 



ss (M-i) <D^7vm^mMk&mz^nz^u>&(Dmm-Eik 



-OC-CF=CF 2 , 
II 

o 

CF 3 
I 

-OC-C = CF 2 > 
II 

o 

-OCH = CH 2 > -OCH=CF 2 , -OCF = CH 2 , 



CH 3 CF 3 

-OC-CH=CH 2 - -OC-C = CH 2 « -OC-C = CH 2 , 
II II " II 

o o o 



fzEttibtf ens. 
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O 
II 

-CH-CH 2 OCCX=CH 2 (X : H, F, CH 3 ) , 
I 

OCCX=CH 2 
II 

O 

-CHCH 2 OCH 2 CH=CH 2 
I 

OCH 2 CH=CH 2 

O 
II 

-CH-CH 2 OCCX=CH 2 (X : H, F, CH 3 ) 
I 

OCCX=CH 2 
I! 

O 

UneO&^T'b, -O (C = 0) CF = CH 2 ©^3tSrWr^t)©^ 

^QjcD^^^^UfD^-^-^^^ViXR f Xteu M^iciS; (l) : 

— fCX 6 2 CF 2 CF 2 C^— (1) 

6iMWt tTf t5 ^ t^lt 8-200 

a; (i) ©*7y*#ui- 5^;^tti^t)agb^"e6<iRjiR f 
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5£ (1) 0^7y*#'JX-f;Htt6. 5~8<@, s&Ktai omea 

$6.^ (1) ®^7y*#'JX-fMt 
— 6C F 2 C F 2 C F 2 O} — 

^Mtt©®l?^D»^UVi„ 

R f»a*»Wfctt, 5t (5) : 
R 1 -fCX 6 2 CF 2 CF 2 0>-H-^R 2 ^- r - (5) 

;p=^;^, ^7y*7WX> X-5^14£^£^tr7;P*;i'^43 e kfcKX 
-r^§t^7 y*7J^JH* 51«n5 / >ft< tfeli. R 2 
teX^EJUi©^*, ntt6~6 60it, ettO^fcttl) ©*Bfi"e* 

r 2 ^ (i) (D^yymtfv^-T^m&Km&OEizm-mLm-mm 



WO 03/022906 PCT/JP02/0921S 

14 

+^>««fc^x-7 t ^tt^^tr&7y*7;i/^u>*^53ii«n. * 

CF 3 
I 

-(CF^CH^, •4CF 2 CF) n5 (CH 2 ) ir , 
-4CH 2 CF 2 >^CH 2 ) Tr , 
CF 3 

-<CH 2 ^-C- (m:l-10, n:0~5) , 

I 

CF 3 

CF 3 
I 

-(C F 2 C F 2 )r-(C F 2 C F^CH^ 
-(C F 2 C F 2>t — (CH 2 C F 2 )i-^CH 2 )n-N 

CF 3 CF 3 

I I 
-tCFfa-C- -(CH 2 CF 2 ^CF 2 CF) 5r 4CH 2 ) r , 

CF 3 

(1 : 1~10, m: 1 — 10, n: 0~5) 

-(CFCF 2 Oh{CF 2 C%(CX 10 'WCF^CH3) r 
X 9 X 9 ' 

-(CFjCFO^F^F^CFWCH^ 

I I 
X 9 X 9 ' 
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(X 9 , X 9 ' teF£7cteCF 3 ; X 10 ' teH£fcteF ; o + pttl~3 0 ; 
q«0^fc«l ; r, steO^Tctel) 

-(CF.)-.-C-. -CF-C- 
o X 9 o 

- (CF 2 ) m -C-OCH 2 CH 2 -, -CF-C-OCH 2 CH 2 -, 

|| I II 

o X 9 o 

- (CF 2 ) m -C, -OCH 2 CF (OCF 2 CF) n - 

O X 9 X 9 

(X 9 «F^ttCF 3 ; n«0Sfc«l~l 0 ;mttl~10) 

5£ (5) ORfS^^TRMttSl^lEU, ADy>gf, 

mMm 1-300^7 yiJJVm mmm l~30 oi^fJ^ 
H-^CF 2 CF 2 ^-ir- 

CHCF 2 CF 2 -h- 
CF 3 CFH- > 
CF 2 HCF 2 - , 
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CF 3 

F-fCF^CH^, F (CFjCFhsfCHjk. 
CFj-fC^CF^CH^, 

CF 3 
I 

F-(CF 2 CF 2 ^-HCF 2 CFHHCH 2 >- n , 
F-(CF 2 CF 2 ^-HCH 2 CF 2 )- i;r 4CH 2 >- n , 

CF 3 
I 

" F^CFjhrC- , 
I 

CF 3 

CF 3 

CF 3 -(CH 2 CF 2 ^-r-eCF 2 CF^-^CH 2 H; * 
(1 : 1~10, m: 1~10, n: 0~5) 

F-^CFCF^^CF^CX^'^CFMCH^ 

I I 
X 9 X 9 ' 

F-(CF 2 CFOMCF 2 0) ? CF 2 (CF) T (CH 2 ) F - 
X 9 X 9 ' 

(X 9 , X 9 ' SFS&aCF 3 ; X 10 ' ttH£fcttF ; o+ptel~3 0 ; 
qteO^fetel ; r, sfc*0 3;fc:ttl) 

^T'feiD^SU^feOH *$Sfc55; (2) : 
F-eCF 2 CF 2 CF 2 Q) n - (2) 
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SfcO (3S (5) Kl^TR 1 , X 6 ^Vi-rnfeF) 7!&0> 

R f &(D&K>ft$.V^MfcMte3£ (3) 
F-fCF 2 CF 2 CF 2 0) „-CF 2 CF 2 CH 2 - (3) 

F — (CF 2 CF 2 CF 2 0) „-CF = CF 2 , 
F- (CF 2 CF 2 CF 2 0) -CF 2 CF = CH 2 , 
F- (CF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 -OCH=CH 2 , 
F- (CF 2 CF 2 CF 2 0) B -CF 2 CF 2 CH 2 -OCH 2 CH=CH 2 , 
F- (CF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 -OCF = CF 2 , 
F- (CF 2 CF 2 CF 2 0) n -CF 2 CF 2 CH 2 -OC-CH=CH 2 , 

O 

CH 3 

I 

F- (CF 2 CF 2 CF 2 0) B -CF 2 CF 2 CH 2 -OC-C = CH 2 , 

O 

F- (CF 2 CF 2 CF 2 0) ,-CF 2 CF 2 CH 2 -OC-CF = CH 2 , 

O 

F (CF 2 CF 2 CF z O) „CF 2 CF 2 C-OCH 2 -CH=CH 2 , 

O 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-OCH 2 CHCH 2 OCH=CH 2 , 

O O 
I 

F (CF 2 CF 2 CF z O) n CF 2 CF 2 C = 0 
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F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-OCH 2 CH 2 OCH = CH 2 , 

II ' 

O 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-0-4CH 2 )- 4 OCH=CH 2 , 

O 

CH 3 
I 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-OCH 2 CHCH 2 OCC = CH 2 , 

O O O 

I 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C = 0 

CH 3 
I 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 C-OCH 2 CH 2 OCC = CH 2 > 

O O 



F (CF 2 CF 2 CF 2 0) n CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCCF = CH 

O 



2 •> 



OCCF=CH 2 

O 
II 

F (CF 2 CF 2 CF 2 0) n CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCCH=CH 2 , 

O 
II 

OCCH=CH 2 

CH 3 
I 

F (CF 2 CF 2 CF 2 0) „CF 2 CF 2 CH 2 OCH 2 CHCH 2 OCC = CH 2 , 

O O 
II 

OCC (CH 3 ) =CH 2 
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*%BJ©l^ttS (4) : 

-fM)— £A*- (4) 

(:£<*>, *3t*'&Mtt«ftfB^ (M) K:SaR0^^y*^IKO'flS^'»t*Vi 

7?a&2>) **5g$MfcM£ o. oi~io o&v%&&xfmm& 

A£0~9 9 . 9 9^^%^ ^F^S-S-ft^ 5 ~ 1 0 0 0 0<&g7y& 

*flqWfcta—«« (M-6) : 

- (CX l X 2 -CX s ) - 

(CX 4 X 5 ) a (C=0) b (O) C -Rf (M-6) 

(5£*, X 1 *«k^X 2 ttHi;^^ttJl3a:0, H£fcteF ; X 3 teH, F, 
CH.SfcttCF, ; X 4 ^J;^X 5 «|W!C^Sfc«^75;D> H, F, £fc 
«CF 3 ; a. b, ^clfflCi^fc^^OSfdil ; R f «ffc* 
tl 8-2 0 O0I-f^&^7 7i7^iH) "C&oT, R 
f*^^ CD : 

— fCX 6 2 CF 2 CF 2 0}— (1) 

ji^Tf&D, JPSl^te— «£C (M-7) : 

- (CX 1 X 2 -CX 8 ) - 

(C = 0) b O-R f (M-7) 

(^+, x 1 , x 2 , x 3 , Rf^irXbttS: (m-6) trao x*^$n 

— jKgJ (M- 8) : 
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- (CH 2 -CX 3 ) - 

(C = 0) O-R f (M- 8) 

(5S+X 3 £>£tfR f W3* (M-6) tf^IC) T*$n*«3tmffi, 
ckD$f^b<«, — *E£ (M-9) : 

- (CH 2 -CF) - 

(C = 0) O-R f CM- 9) 

(5£<K Rftt* (M-6) tfplC) T~m-2nZ>Mm%-&T?$>%* 
tM§Mt5*l#> OtDi^©t7^MM^S (M) . ( 

M-i) , (m-2) , (m-3) fc#m*u#***tt-c*n«waB 

1) : 
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— tcx 15 x 16 - cx 17 ^— (ai) 
(C X 1 8 2 4t^40 hr-f-R f 5 >r-Z 2 
(5fc+, X 15 , X 16 , X 18 «H£feteF, X 17 &H, FSfcteCF 3 > 
hi, iL jttOSfcttl, Z 2 teFL FSftBCK Rf 5 ^*iC 
l~2 0©^7yi7^V>S, 2 ~ 1 0 0 

CF 2 = CF 2 , CF 2 = CH 2 , CF 2 =CFC 1 . 
CF 2 = CFCF 3 , 
C F 

CF 2 =< 3 , CF 2 = CFO(CF 2 ) n F , CH 2 =C(CF 3 ) 2 , 

(n : 1 ~ 5 ) 

CF 2 = CFH , CF 2 =CC 1 2 , CF 2 =CFOCF 2 CFO-C 3 F 7 , 

CF 3 

CH 2 =CFCF 2 0(CFCF 2 0>^CFHCF 3 (n : 0-1 0) 

CF 3 

CH 2 = CF4CF 2 ->- n Z 2 (Z 2 te£(Al) imC n : 1-1 0) , 

CH 2 = CHOCH 2 4CF^Z 2 (ZW (Al) n : 1-1 0) , 

CH 2 = CHOCH 2 -4CF 2 ^Z 2 (Z 2 W5£ (Al) tmt* n:l~10) 

& ©m*^ e>i£S£ n-siffi^fft b < * tf e> . 

^tie>^: (Al) (TJfl^l 1^©^ (M-4) , (M-5) 

®§7y*7^ 'J JWi^SR^^siilMS: (A 2) 

£n&«*369i© (M-2) , (M-3) 0^7yiW^t* 
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7.%mMfe E*mmx%. mzmmm&M t&m&VTij 

2) : 

- (CX X X 2 -CX 3 ) - (A2) 

I 

COO-R f 1 

X 1 , X 2 te|l]l^£fcl«&DH£fcteF ; X 3 tel§)t;^£fc« 
gft^H, CK CH 3 , Ftfc«CF 3 ; R f 'SMt 1~2 0©^k 
7jcm*. M^fC 1-20 <D^y v i7J^JPS, M^iC 2-100 <DX- 

^r^B^^-r^y >ymr)^)vm^rcummwc3- 2 0 

u— jhtSot> x 1 , x 2 , x 3 , r f ^^-fn^zy^m^^ 

if) T^£n£%<D#w£bvi 0 

i£ (A2) \Z3$^X, -Rf HSA^WWl, 

- (CH 2 ) m (CF 2 ) n -F, 

- (CH 2 ) m (CF 2 ) n -H, 

- (CH 2 ) m (CF 2 ) n -C 1 (fctffUn: 1~5, n : 1~1O<2^0 , 
-CH (CF 3 ) 2 > -CH 2 CFHCF 3 , 

- (CH 2 ) n (CF 2 ) n -CF (CF 3 ) 2 , 

-CH 2 CF (OCF 2 CF) n -F, 
I I 
CF 3 CF 3 

CF 3 CF 3 

I I 
-C-CF 3 , -CH 2 C-CF 3 

CF 3 CH 3 
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CH,= CFCOCH,CH< C /; • CH.-CFCOCH^F^.Z' . 



CF 3 

6 



o 

(Z 4 : H, F, CI, n : 1~10) 



CH 3 

CH 2 =CFCOCH 2 C-CF 3 . CH,-CFCOCH.CH f <CF l hZ', 



CF ° 

(Z 5 : H, F, CI, n : 1~10) 



CH,=CFCOCH 2 CF(OCFXFf„F , 

|| I I 

O CF 3 CF 3 

(n : 1~5) 

CH 2 =CFC-OCH 2 CF 2 (OCF 2 CF 2 -)- n F , 



O 

(n : 1-30) 

CH 3 ( f Hs /C F 

CH 2 =CCC4CH 2 -MCF 2 >- n Z 4 , CH 2 =CCOCH 2 CH^ cf 



O 

(m: l*fc»2, Z 4 : H. F, CL n : 1-10) 



X CF 3 



CH^CHCCHCH^CF^Z 4 , CH.-CHCOCH.CH^ 



o 



3 

o 



(m: l*fctt2, Z 4 :H, F, CI, n : 1-10) 
*W F CH 3 F F 

CH 2 =C F CO^ CH 2 =C-CO-^ 



o F F ° 
CF 3 




CF 3 



CH.-i-COCH,CH<^' • CH^-COCH 2 -<C^Z« . 



O ° 
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CF 3 F/ 



^n 2 it O 



O 



4 z 5 : H, F> CI, n : 1~10) 



_4CX"X"-C X "*-" (A3) 
(k'SHr-<-°H-Rf 4 - z ' 
«+ X- X"- X.'ttH**«F. X»BH. F. CF 5 . htt 
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tt OH- -CH.OH. -COOH. 

«BfiW^*0» ^T?*>^ (A3 1) : 

— ^CH 2 -CF4— (A3-D 
CF.O-Rf 4 "^ 1 

Rf 4 ^ Z 1 ^ (A3) fcHO 

-rFCF^CFCF^CF-Z 1 . 
CH^CFCF.OCF-Z 1 >CH 2 -CFCF 2 U ) | 



CF 3 

CH 2 =CFCF 2 0 (CFCF^.CF-Z 1 , 

CF 3 CF 3 
CH 2 =CFCF 2 OCH 2 CF 2 -Z\ 
cH =CFCF 2 OCH 2 CF 2 CF 2 OCF-Z 1 , 



CF 3 CF 



3 



CF 



3 



C H 2 =CFCF 2 OCF 2 CF 2 OCF 2 -Z 1 , 
C H 2 =CFCF 2 0(CF 2 CF 2 0) 2 CF 2 -Z 1 

fcfc* (A 3 -2) : 
— ^CF 2 -CF4 — (A3-2) 
O-Rf^Z 1 
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Rf«, Z 1 ^ (A3) tPlC) 

CF 2 =CFOCF 2 CFOCF 2 CF 2 CH 2 -Z 1 , 
CF 3 

CF^CFOCCF^Z 1 , CF^CFO-fCF.HC^-Z 1 , 
CF2 =CFOCF 2 CF 2 OCF 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 1 , 
CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z 1 > 

CF =CFOCF 2 CFOCF 2 CF 2 CH 2 -Z 1 , 
I 

CF 3 

CF 2 = CFO(CF 2 -hZ^ , CF 2 =CFO(CF 2 ) 3 CH 2 -Z^ , 

CF 2 =CFOCF 2 CF 2 OCF 2 -Z 1 , 

CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -Z 1 , 

CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 1 > 

CF 2 =CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z 1 

ft H & ns«Wtt#* s . 

CF 2 =CFCF 2 -0-Rf 4 -Z^ , CF 2 =CF-Rf-Z' , 
CH 2 =CH-Rf 4 -Z^ CH^CHO-Rf-Z 1 
(Rftet (A3) ©Rf 4 fcH&> 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 -Z\ 
CF 2 =CFCF 2 OCF 2 CF 2 CF 2 CH 2 -Z 1 > 



WO 03/022906 



PCT/JP02/09215 



27 



CF 2 =CFCF 2 OCF 2 CF-Z 1 , CF 2 =CFCF 2 OCF 2 CF — CH 2 — Z 1 > 

CF 3 CF 3 
CF 2 = CFCF 2 -Z 1 , CF 2 =CFCF 2 CH 2 -Z 1 , 
CH 2 =CHCF 2 CF 2 CH 2 CH 2 -Z 1 , CH 2 =CHCF 2 CF 2 -Z 1 , 
CH 2 =CHCF 2 CF 2 CH 2 -Z 1 , CH 2 =CHCF 2 CF 2 CF 2 CF 2 -Z 1 , 
CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 -Z 1 , 
CH 2 =CHO-CH 2 CF 2 CF 2 -Z\ 
CH 2 =CHOCH 2 CF 2 CF 2 CH 2 -Z 1 

5£ (A3) iZ&ttZmmZ'Ufcfr-Ch^ -OH, -CH 2 OH, - 

cooh, #;^>Mxx^saw£L<^o n-nes: (a 3) <d 
¥.mm$i& (m-4) , (m-5) -e^$n^>m*#> ^ (ai) 

(D^^^^T^flgJ^^^^^- <A4) 

t77*»itO«PfatBS (A4) : 

(cx 2 3 X 24 )n2 

-{(CX 19 X 20 ) nl CX^ "^cx 22 (cx 2S x 26 ) n3 }- 

| I (A4) 

(0)„4 ^JpKs 

(5£4>, X 1 9 , X 2 0 , X 2 3 , X 24 , X 2 5 , X 2 6 te|p|D^£fctellft:DH 
SfcteF ; X 21 , X 22 «^C*tfc^5H, F, C 1 3;7cteCF 3 ; 
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x-x;Hg-&*«-t-S^7y*7;W^U>S; n2«0~3CD«^; nl, 
n 3 , n 4 , n 5 ttR|&a>*fcttJto: 0 0 1 ©Sit) *1* % 

-ecx 2l -cx 22 > 
i i 

o o 

\ / 

Rf 6 

c^4>, Rf 6 , x 21 , x 22 tttuiBtiPii;) -vm^n^mmmm^f^ 



4CF-CF4- -(CF-CF4- 
II > I I 

o o o o 

X x 

CF 3 CF 3 F CF 3 

-4CH-CH4- "(CH-CHf 
II > I 1 

o o o o 

- - xr >< 

CF 2 C1 CF 2 C1 CF 3 CF 3 F F 

CI CI CI 

4C-C^- 4CF-i^- -4CF 2 -CF-CF-CF 2 ^- 

o o o o o C 1-2 

CF 3 CF 3 CF 3 CF 3 

CF 2 ^CX-X 24 

-f CF 2 c4 X CF>- 4CFCF CF)- 

II \ / 

O CF 2 0-CF 2 

\ / 
CF 2 
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CF 2 

/ \ 

-(CX 19 X 20 -CF CF)- , 4CX 19 X 2C CF-CFCF 2 f 



CF,-0 CF 2 -0 



OCF 3 



4CF-Cf- , -4CF-CF^- , 
11 / \ 

o o o o 

^XT CF 2 -CF 
F F | 

CF 3 

4CF 2 -C)- 

o /x o 
I I 

CF 2 -CF-CF 3 

#7y**x^>($JM^©*#0fl£bTfcJu 

CH 2 = CHOR, CH 2 =CHOCOR (R : mM$b. 1 ~ 2 0 (D&kit 

*mm tea 

CH 2 = CHCH 2 CK CH 2 = CHCH 2 OH, 

CH 2 = CHCH 2 COOH, CH 2 = CHCH 2 Br!ii* 
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CH 2 =CHCH 2 OR (R : UeH»l~2 OOKfeK**) > 
CH 2 = CHCH 2 OCH 2 CH 2 COOH , 

CH 2 =CHCH 2 OCH 2 CHCH 2 , CH 2 = CHCH 2 OCH 2 CHCH 2 

\ / 11 
O OH OH 




AB CD 



(m:0~3. A, B, C, Dte> H, F, C K COOH, CH 2 OH, 



a. o.o. o.o. 




*»W©*7y*m^»fc*Vi-r, HHfiJIMfcM (M-6, M-7, M- 

8, m-9) tAomfr&fr^ui&ikm-i, ±iBo^* i e.swfr^ 
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1. 3 5£TF> m^tb^^oTtt. 1. 3 3 0KT 
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^M^ifc^ft a & t-rz>m&, m&^&m tmmm®. a t © 
±mmfcizitfi' o . o i ^;v%eu:T&nk£j: < > o. i^E;p%£t±. m- 
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1 0 0 0 0©$7ySHt^fln?»5. «l3fi#ttMJ^ftT?OW4ffll (*sT 

"FYS. 5 000-2000000 0 ©ggfflfr £>jl*rT?^55^ £?£L<fc£l 
OO00~5OOO0OO, #fc 1 0 0 0 0*61000 00 0 ©fgH* 

aqR<fco&0, #{;:»M^fif ^J&M1£4>L^U >^teWi<a:D1»t 

©sgt> ^sc^CTfflv^n^^m^^m^AcDa^cko 

Clt*WSb<, 4 Wl. 38OTT*S5ui: 

8) > (M-9) * 0* ( 

M-9) *6*««-&#3a«BMMt, 5S9!tt» «ffl»f*tt©jftt-W*bV». 

huIB, «56¥4fc (M-8) , (M-9) frZfc&Jtim&fccDmtr, 
^l^tl/Ttta (A) : 

Rfi-O (0 = 0 -CX 6 = CH 2 (A) 
_(5£(p, X 6 «H, F, CHs^i^CFs* ostitis Rf'ttft 
*^2~2 0©X-5 t ;M»&*«SrA»WTfe«k^7y*7JWV«) Tf 
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), (M-9)**0. 0 1-9 9^%> "m&VHSL (A) #1-9 9. 9 

x-fMi^tt^w (m) , mm-r^^^^tu^mw 

#5£HJ©iiiJ»©-^fck 

(a) ^7 y ^ 'J l-f;H^ttl>t7 ^MSlft^»> *5«ktf 

(b) fttex^l^-aHRflsH&ffil 
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s&ftsi (c) turn mm-mm^mnm&&i'DU±izLfr-3 : 7> f 
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j^*©»ttx*;V*-H«fclliWfl (b) ittfc2©»ttx*;M=-H* 
X 

I 

CH 2 =C-COOR f 
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f ■ f 

CH 2 =C-COOCH 2 CH^CF 2 -hF, CH 2 =CCOOCH 2 CH 2 -4CF 2 -H F, 

? ■ T • 

CH^C-COOCH^CF^H , CH 2 =CCOOCH 2 CF 3 > 

x x 

CH^C-COOCH^CFgHH , CH 2 =CCOOCH 2 (CF 2 )rH , 
X CF 5 X CF, 

CH 2 =C-COOCH , CH 2 =C-COOC-CF 3 , 
I I 
CF 3 CF 3 

X CF 3 
I I 
CH 2 =C-COOCH 2 -(CF 2 -h-CF 

CF 3 

X CF 3 CF 3 

CH 2 =C-COOCH 2 CF-<OCF 2 CF> Tr OC 3 F 7 (n : 1~5) 

#Sfg7^u;^#*te£UT^ v*-)v, hu^-;K fb7t- 

6_^ 1 5- > ^_;K ^x^I^>^U=i-;K bU-7°DHl/>^Un- 
] ;k y^^I'J^'J l frtzEO^n^tKD&mT )Vn-)Vm<D 2 
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Rf-CH-CH 2 OH, Rf-CH 2 OCH 2 -CH-CH 2 OH 
I I 
OH OH 

(R f tt^it 1 ~ 4 0 ©^7 7 iTJ^iH) . 

R 
I 

HOCH 2 C-COOCH 2 CH-Rf 

I I 
CH 2 OH OH 

(R f fewkm$k 1~40 <D^7 y*7)V*)\&tl1t\tt— : T)V&&*^£t3 
HO-CH 2 -R f '-CH 2 OH , 

HO-CH 2 CH-CH 2 -R f ' - CH 2 - CH CH 2 OH , 
OH OH 

HO-CH,C-COOCH 2 CH-Rf'-CHCH 2 OC — CCH 2 OH 
I I I I) I 

CH 2 OH OH OH O CH 2 OH 

(r f ' izmm&. i~4 o<d^7 yi7Mi/>itfcttx-f^^ 

y *t;v^ W>*> R «H ^fc^*l^ 1~3 ©7J^JH) 
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^bfciooiiMito. oi~3oii^. $5fc«o. 0 5 
~2 0li^ *fc*f*U<tt» 0. l~10UTO5. 
#b<fciu ^yl^&fnte-grt) (a) 

^^)Vmzttls~Z 0 . 0 5^5 0^%, ffSt<HO. 1-2 0^ 

%, *fcjfF3:U<teo. 5~i o^E;i/%irfe^o 

5&mmM\zttv&mm&?zrctf^&to'e&y* mx.& mm cm 
ttfflhn* >#-£-&r> e> ^mmm^o^m ioo mmskmu . o . 
o i fii«H±T«*#an. »fb<ao. i~io *«& » ic , 
£b<«o. 5~5mfi^T2b§. une-^sm («Mb) b-c# 
6n5«ft*n, t7>^»^ (a) \z^xm^.^mmm± 

fctt^fsitKioTa^ossw-f^ >^b, mm^^-r 
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s mmm^m^ m&^&v^-wsiZomttKL&vxiBi**. 

(b) JSttX^;V*— «HK^W*Wd, 
(d) &*g 

( a) ^7 y*#u x-^^^w-r^^-^ ^ m^mmta®) 

(b) fiH*x*;^-*«ft;Mi&3!U 

(c) ®<b3U, 
(d) 

^y^ffift-fc'&tt (a) ££r^tex*;^-»«flsBttfe39 (b) , 

^t^fbsu (c) temm<Dmj&®tmM<D%<Dtim&v<mmx%z>o 

mm (d) Bu «fttt^7s'*#'J7- (a) , SHtx*^-«Bft 
W^J (b) ^^t^M^CT^in-rs^bSO (c) , ;w> 

jifcaSS^Et (0. 1 /unit) *qg*$ns»»T?awtt*s»<» ^ 
frfrzmM (d) tttil IthZM^^uy JK?\ imnv 
tDV^*jfiai ; ^x^^tfi'-K tf;nf>mx^;K x^;v- 

2 _ tHD ^fi/-K xwth7tx-h> i^m^;K mm. 

UiX^K Wfe^JK fUt^^ SJfcX3\H/, 
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Septra- ^BfcpWk 3-^h^*>^DKt>ix?;K' 

x^;i/x-^;K ^atfi/>^U3— ^y^^wx— ^at:v> 

5-- k 5? tr i/ > if u n — ;* ho y a tr v u 
a-MJ; 2-^i?-y>, '^d^x y^;vysy^r h>> 

^7y*^ft^« (a) ^7y*lR^tra^3W (c 

7 7ll©l»tbm fcMCH 3 CCl 2 F (HCFC-14 
1 b) , CF 3 CF 2 CHC 1 2 /CC 1 F 2 CF 2 CHC 1 FUG® (HC 

fc-2 2 5) , /i-7;v^-o^it>, /i-y;^o (2-^;^b 
7tHa77» > ' ^h^-y^-7;p*n^>, l, 3-if7hU7 
)V^r n ;* >if > z <d ma* , 

H ( C F 2 C F 2^-5 C H 2 O H (n : 1 ~ 3 ©SE«) > 
F(CF 2 -)- n CH 2 OH (n: 1 ~ 5 ©It) , 
(CF 3 f 2 CHOH 
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**T3>) - cicF 1 crcicF 1 c.Fci,fta»«n*. 
iW»r;,Mrw-*tw»- w»t6 0T:«u. **K 

H4CF 2 CF 2 HCH 2 OH (n-l~4©Wfc> , 
F4CF^„CH 2 OH (n=l~6<DlEfc) , 
(CF 3 f- 2 CHOH 
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&E-&kT*>«fcl>. 

i^*. mi&mzU7y{fr?t?*^ i y& (®*f*i. 3 8) , 

BMtHtSS (JB*f*l- 46) , 7y{k7)V5.~VJ* (®8r*si. 3 3.-1 
. 3 9) , 7y»^"^^ 0B$r*l. 44) , 7yfl2U^A (HW 
3 6-1. 3 7) , 7yflrf-MJ#A (BW1. 32-1. 34 
) , :7sMfeHJ#A (S*f*l- 4 5-1. 5 0) IzEtoWMH-imtzl, 

Uyt<D^\Zit^X^\Z/^^Z\t.tm^V^ B *fl£WKlttl 0 Onm 
£TF> Wfc 5 0 nmttT35^*l/Vi. 
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bSg, 7D-3-m /t-3-MS, *?W-=1-Mfc 
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lOOml/cmW, ^UliSOOmJ/cm 2 ^ J;0 
ff*U<ttl 0 0 OraJ/cm 2 UTfe5. 
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CFS C F8 C F2 0 lCT .«.«.0»,«.«.CH.OH M) 

CH ,= CFCOF 3 . aW7W D«*-^5 
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CH 2 =CF 

^OOCH.CF.CF.- (OCF 2 CF 2 CF 2 ) .-OC.F, 
CFicF.CF.O (CF.CF.CnO) .C F 2 CF .CH.OH^ ^ 

CH 2 =CF 

^OOCH 2 CF 2 CF 2 - (OCF 2 CF 2 CF 2 ) „-OC 3 F 7 
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n—mz^PiX, f^fll 0 6 3 0/t-7MP* l JX-f;V7J^ 
-)V : 

CF 3 CF 2 CF 2 0 (CF 2 CF 2 CF 2 0) n CF 2 CF 2 CH 2 OH 

(n*?4. 5) 

. 8 g £#fc 0 

#£»nfc£«2: 'H-NMR^ 18 F-NMR»^IR^ 
CH 2 = CF 

COOCH 2 CF 2 CF 2 - (OCF 2 CF 2 CF 2 ) n -OC 3 F 7 

(n^4. 5) 

3 i^y v m^mm^m n = 2 o cd WSM-ir) 
M#gifi. SMfSpgg, is^ii-^HI*-*: 3 oomi <D^^7.mm-ony 
^^\zmmmixm^y^m^fmi^^i (n = 2o> sh. 7g, 

Jl/ (AICBN) 6 5mgfe^;VA7 , HfflM Vt^f;H OmgSA 
nfc«, 77X3rtSiBlHKIbfc. 7 013, 3 OSHJMfc&fTofcSk * 
^lh86#§Ufe^^^ y;HRH#d*«t»U«:. :®^«H#M0 

^it^;i/^-p^^=¥^l/>2 o 0m l I'in^ JbofR GtSESfefiO &^£?t 

1 5 0 < C-C5l$F B m^i!$IU #^BJ©^rfA^@#:6. 2gSft 
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<£f&m3 (aF-T^U l/'hoTO^) 
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mDfcU8 0 tT10^m«U Sfi@#6. 2 g£#fc 0 19 F 
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